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Allillllovative]llctl]od of(iisttibLl[illg  Jlrccise  tilllcallcl  rcfcl’cllcc frcc]t]ellcy  tc~t]scrslocatcci  sc~~eralkil[)]lle(crs
from a frequency stauclarcl  and master  clock has been dcvelopccl  bytbe  ‘1’il]lillgSolll[iol]s  Corporation of
llouldcr,CO.  ThcOp(ica]  'l`w'o-Way rl`illlc  'l'raf]sfcI'  Sys[cIll  (O'l`W'J`'J'S)  t]liliz,cs acol]lt]lcrcial  SON113’OC-3
facility  interfac.e  tophysicallyccmncct  alllastcll  lllittol llllltilJles  lavcll]litsa trelllotc locatio]ls  (ill tl]is]latliclllar
implement at ion, fiveslave  tll]its  arcs~]~~]>orlecl).  Op[ical  fibcris  aviablcaltemativc  tostaldard  coppor c a b l e
and micmvavc  transmission. Coaxial cable islossy  with relatively poor temperature stability. Microwave
transmission iscxpcnsivc  and mayintmlucc  unwanted  noise ad jiller  into the reference signals. Optical
fibcrsarctbc preferred medium ofdistribution  because oflom’loss;i]]lt]ll]  l~ityto IiMl/l{l;], and tempmaturc
stability. At tlm CYI’WT’I’S remote  md,  a slave local oscillator islockcd  to the mas(cr reference signal  bya
clock Iccovcry 1’1.1,. IIala signals are cxcbangcd in both directions in order to c.alibratc  tlm propagation delay
ma’ loIlg distances and to set (IIC slave time precisely to the master m-time  1 l]l’S. ‘1’he O’J’W’1’’I’S  is capable
of maintainin~,,  without degradation, tbc 111] 5071 c.esium stan(iarcl  stability ancl spectral purity at distances
up to 10 km from tbe frequency standards central location.

‘1’his paper discusses measurements of frequency and timin:, stability over tbc O’1’W’1’’1’S.  “1’wo  reels of optical
f i b e r ,  each e x a c t l y  10.6 km in lcng,[b, wwrc sub jec ted  to tcmpcraturc variations from -200(: to
-I 500C with a 24 Imur period. ‘J’hc master and slave units were independently subjccled to -1 15 ‘C to
-I 25°C temperature variations (hardware specification). Preliminary results indicate that tbc OTW’I’TS
pcrfonns  as specified and does not degrade the quality of tbc c.esium rcfcremc.c  signal. Worst case environ-
mental tests of tbc O’1’WTTS indicate Allan deviation on tbc order of parts in 10 i‘1 at averaging 1 imes of
1000” and 10,(KN scccmds; thus, tllc link stability clcg,ra(iation  due to enviro]lmental  comiit  ions still maintains
111’5071 c.csium  performance at the user locations.

‘1’llc O’I’W’1’’I’S  dcscribcd  in this paper was designed and built by ‘Jiming  Solutions Corporation of ]Iouldcr,
(20. llnvimnmcmtal  testing,  of tbc hardware and associated optical fibers was performed at Jet l’mpulsion
1 ,abora(cwy, Pasadena, CA, uncter  contract with tbe l] .S. Navy lilcct lmtustrial  Supply {:enter,  IIrmmlcm,
WA.

1 This work represents one phase of mearch  carriccl  out at the Jet l’ropulsim  1.aboratory,  California
lmstitutc  of ‘J’ethnology, uncier  a contract spmmmxl  by the National Ammautics  and Space Administra-
tim].


